Abstract. In this paper, we define and study a new concept of r-dominated multilinear operators in the category of operator spaces, which we call l r -dominated m-linear operators. We give some characterizations of this concept such as the theorem of factorization.
Introduction
The concept of r-dominated multilinear operators was mainly introduced at the beginning of the 1980s by Pietsch [19] where the idea of generalizing the theory of ideals of linear operators to the multilinear setting appears. Motivated by the importance of this theory, several authors have developed and studied many concepts relating to summability (we mention for example [13, 14, 16, 18] among so many authors). Regarding this, it is natural to try to develop analogous in the noncommutative case. Hence, this paper deals with the equivalent of this concept in the theory of operator spaces; which will be called the "l r -dominated m-linear operators". Firstly, we will introduce the notion of / r -dominated m-linear operators and we prove an analogue to the Pietsch domination theorem. After that, we shall give the factorization theorem of such operators. We finish this paper by giving the finite dimensional version of our result. This paper is organized as follows.
In the first section, we recall some basic definitions and properties concerning the theory of operator spaces.
In the second section of the present paper, we introduce and study the notion of / r -dominated multilinear operators. We give the Pietsch domination theorem and related properties.
Basic definitions and properties
We consider that the reader is familiar with the class of operator spaces. If H is a Hilbert space, we let B(H) denote the space of all bounded operators on H and for every n in N we let M n denote the space of all n x n-matrices of complex numbers, i.e., M n = B(l2). If X is a subspace of some B(H) and n 6 N, then M n (X) denotes the space of all n x n-matrices with Xvalued entries which we in the natural manner consider as a subspace of M n (B (H)) = B(l%(H)) = B (q <g>2 H) (ZJ ®2 H is the Hilbert space tensor product of q by H). DEFINITION 1.1. An operator space X is a norm closed subspace of some B ('H) equipped with the distinguished matrix norm inherited by the spaces Mn(X),neN.
For more background on the theory of operator spaces, we refer the reader to [11, 22, 23] .
Let H be a Hilbert space. We denote by S p (H) (1 < p < 00) the j>th Schatten space of all compact operators u : H -> 7i such that Tr(\u\ p ) < 00, equipped with the norm If H = I2 (resp. q), we denote simply S p (I2) by S p (resp. S p (l%) by Sp). We denote also by Soo (W) (resp. 5oo) the C*-algebra of all compact operators equipped with the norm induced by B(H) (resp. B(h)) ( 
are uniformly bounded when n -> 00, i.e., sup{||un|| : n > 1} < 00.
In this case we put, ||it||c6 = sup {||un|| : n> 1} and we denote by cb (X, Y) the Banach space of all c.b. linear maps from X into Y which is also an operator space (M n (cb(X,Y)) = cb(X,M n (Y))) (see [1, 2, 10] ). We denote also by X <8>min Y the subspace of B (H ®2 K) with induced norm.
Before continuing our notation we will briefly mention some properties concerning completely bounded operators. Let OH be the operator Hilbert space introduced by Pisier in [20] . We recall that OH is homogenous, in 
(1) IMIHML-
Note also that S2 is completely isometric to OH x OH. We denote by OHn the n-dimensional version of the Hilbert operator space OH. If now S2 (N e N) is equipped with the operator space structure OH^2, then for any linear map u : S"^' -> OHn we have by homogeneity of OH (2) IMMMU-
We finally recall one last property. Let Y be an operator space such that Y C A (a commutative C*-algebra) C B(H).
Let X be an arbitrary operator space. Then, for all bounded linear operator u : X -> Y, we have (3) IMIHMULet now X be an operator space. As usual we denote by lp (X) (resp. I™ (X)) for 1 < p < 00 the space of all sequences (xj) (resp. finite sequences (xi,..., xn)) in X equipped with the norm
(resp. ||(®i)i<K«|Lm=(Ell®ill P )') which becomes an operator space.
lr -dominated multilinear operators in the category of operator spaces
In this section, we introduce some terminology and properties concerning the r-dominated multilinear operators adapted to the category of operator spaces which will be called the "lr-dominated m-linear operators". This terminology was introduced in the commutative case by Pietsch [19] for scalar valued mappings. The reader interested by previous work on this and related properties can consult [3, 5, 6, 7, 8, 13, 14, 16, 17] . 
where r* is the conjugate of r, i.e., £ + p-= 1.
For n in N, let v3 : /"» -> Xj be a linear operator such that Vj (ei) = xj, ei denotes the unit vector basis of i".. Then by (5), the inequality (4) is equivalent to The following proposition can be proved easily. As in the linear case (see [15] ), we have a domination theorem similar to the commutative case which is appeared in [12, p. 57] , the domination theorem is contained in [19, Theorem 14] . A proof of the general case, including vector-valued operators, can be found in [14, Proposition 3.1] . In fact, we have the following theorem which is the main result of this section. For the proof we will use Ky Fan's lemma. The reader can see [9, p. 190] for more information on this lemma. But for our convenience, we reproduce it here.
LEMMA 2.3. Let E be a Hausdorff topological vector space, and let C be a compact convex subset of E. Let M be a set of functions on C with values in (-00,00] having the following
properties.
(a) Each f G M is convex and lower semicontinuous. (b) If g G conv(M), there is an f G M with g(x) < f(x), for every x G C. (c) There is r E K such that each f G M has a value not greater than r.
Then there is xo G C such that f(x0) < r for all f G M. 
where ( 
Uj Uj
Let now Xaj = Aa&<51 aak,bakI with ^ Aak -1 and Aqjc > 0. 
(T) < 6 lr (T).
Proof. It is immediate by inequality (7) where , ^ are in and we obtain the inclusion.
Similarly to the Pietsch domination theorem, there is a Pietsch factorization theorem for dominated operators see [4] . To prove a factorization theorem for Zr-dominated operators we mention the following elementary proposition. We can now interpret Theorem 2.4 as a factorization theorem like the commutative linear case. 
i U > 5,
As Sj is compact, thus there is a probability measure Xj on Sj such that AQJ -> Xj in the weak topology of measures on Sj and limj \\aajx J baj\\SAni}dXaj (Sj) = J Wajx^bjW^ dXjisj).
Sj Sj
Since the applications which ends the proof.
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